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I ntroduction to Telephony is being used successfully by over 20,000 people who need a quick, basic understanding of
the telephone systems and services used by today's organizations. The information presented is useful and easy to
access. Author Jane Laino's expertise has developed from her early days working at the telephone company to her
subsequent creation of DIgby4 Group, Inc., one of New Y ork City's fastest growing telecommunications consulting
businesses. Her down-to-earth approach trans ates confusing terms and complex concepts into plain English. This book
IS an important and unique resource for:

* Business People who purchase and manage tel ephone systems and services.

* Business Owners who want to understand their company's most critical system.

» Telecommunications Companies who need to train new staff members.

» Computer Telephony Devel opers who need to know what people expect from their telephone systems.

* Information Technology Professionals who are handed the responsibility for corporate telephone systems.

* Students and Educators who will supply the workforce with needed telephony expertise in the 21st Century.

* [nvestorsin Telecommunications Companies who want to understand the industry and terminology.

 Bookstore Owners and Managers who offer rows of computer books for sale, but few basic books on telephone
systems and services.

A quick flip through the Table of Contents and Index will preview what's in the book so you can seeif it's right for
you.



For tips on managing telephone systems, services and expenses visit DIgby 4 Group, Inc.'sweb site at
www.digby4.com.
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FOREWORD:
WHY | ASKED JANE LAINO TOWRITE THISBOOK

by Harry Newton

Many computer people arein for a nasty shock. They think because the technologies of computing and
telecommunications are similar and the two are "merging,” they'll feel right at home. They are wrong. Dead
wrong. The phone businessis completely different from the computer business. In every possible way.

How different they are isreflected in the fact that not one single computer company | can think of has made
money in telecommunications. IBM lost over $2 billion. It bought Rolm, the PBX switch maker. It started
Satellite Business Systems, the long distance phone company. And, at one stage, IBM even manufactured and
sold itsown PBXsin Europe. All these ventures are gone; closed or sold at a whopping loss. Ditto for
Honeywell, which at one stage, owned a collection of interconnect companies— PBX telephone sales,
installation and service companies.

The telephone industry has fared no better. AT& T lost so much in its own computer business (it sold its own
Unix machines and private-labeled Olivetti MS-DOS PCs) that is was forced to buy NCR to cover itsimmense
computer |osses.

The local phone companies have fared even worse. When AT& T's Bell system was broken up in 1984 into
AT&T and seven "Baby" Bells, the Judge made each of the Baby Bells "holding" companies, called RBOCs
(for Regional Bell Operating Companies). This meant presumably, that they were meant to "hold" something.
Like AT&T, they thought there was big money in the computer industry — presumably on the philosophy that
things unknown are more intriguing that things we know about. Thus, in order to "hold" something, they bought
everything in software and computer retailing they could get their hands on. Nynex even bought IBM's
computer retail stores— the ones IBM couldn't make money on. At one stage, Nynex even tried to compete
with IBM's money-losing Prodigy service. Nynex's venture lost oodles, also. Virtually every other RBOC got
into software and lost more money than most of us ever dream about. One RBOC bought a software company
for $340 million and sold it the following year for around $160 million. Today, al the RBOCs computer
dalliances are gone, at millions of dollars cost to their poor shareholders, who mistakenly thought they bought
sharesin a"safe utility."

To show how different the computing and telecom businesses are, let's ook at each management discipline.
Let's compare a computer company to alocal telephone operating company, Bell or independent. Apologiesin
advanceif this seemstrivial. It'snot. | don't have the space; but if you want to pursue this fascinating subject, e-
mail me on HarryNewton@M CIMail.com.

Differences between a"computer” company and alocal telephone company:

1_
Sales

The computer industry is obsessed with selling. Every senior executive in any successful computer company is
agreat salesman. In contrast, telephone company executives are lousy salesmen. They've never had to be

good — al their customers are captive. If you have abusinessin New Y ork City, who else can you get dial tone
from? What choice do you have?



The telephone company actually has one "customer.” It's called the Public Service Commission, the local state
regulatory agency. That agency determines how much or how little money the phone company makes. The
problem isthat the local phone company doesn't see the agency as a"customer.” It sees the agency as an
adversary, an enemy who is always trying to reduce the telephone company's efforts and legitimate rewards. So
the "sales" approach is alwayswrong. It's aways, "L et me earn more money. Gimme. Gimme. Gimme." It
should be, "I'll do thisfor you and the fine people of this State if you let me earn more money." The nice people
who work at the PSC, who earn far less money than the tel ephone company executives who visit them, naturally
resent this high-handed "Gimme. Gimme. Gimme." approach. And they typically do everything within their
meager power to mess up the telephone executives placid and pleasant lives.

2_
| nnovation

Computer companies only sell stuff if they sell new stuff. To live they must innovate. Phone companies do not
innovate. They have essentially been selling the same service — 3 kilohertz switched phone service — for 120
years. There are a handful of new digital services which businesses, if you're lucky to be located in the right
place at the right time, can get — T-1, digital Centrex, etc. But the list is miserably small. With only a handful
of exceptions, the phone industry's new product marketing efforts have failed. Even touch-tone service,
introduced into North Americain 1963 (over 30 years ago), still has less than 70% penetration. In other words,
over 30% of Americans have found touch-tone so unappealing they don't haveit. Theirony isthat having its
customers on touch-tone actually benefits the phone companies enormously because it lets them buy cheaper
switching equipment and run their equipment fast and more economically. (They should be giving touch-tone
away for free).

3
Engineering

Thereisinnovation in the phone industry. It's just that it's internally focused. The phone industry has been quick
to buy modern equipment which works better, more reliably, saves labor, etc. Testimony to thisis that phone
conversations today sound alot better than they did ten years ago. And phone systems break alot less often. As
aresult, the phoneindustry (AT& T, the Baby Bellsand GTE) have fired over 250,000 people since divestiture,
bringing down their costs. Y ou and I, as customers, haven't seen those cost savingsin our bills (with the single
exception of long distance phone bills). Think of the cost/speed/performance improvement in your PC over the
past ten years; think of the cost/speed/performance in your telephone bills over the same ten years. Y ou should
have had a commensurate improvement in telephone services. The two technologies are the same. Y et the
industries are very different. What happened to all those freed-up moniesin the phone industry? Try high
salaries, waste, large expense accounts and all the millions lost in failed computer ventures.

4—
Executive M otivation



If you perform in the computer industry you do well. Y our career prospers. Bill Gates says he only wants to hire
people who've made serious mistakes. He won't hire anyone from the phone industry. No one in the phone
industry makes decisions that fail. They just don't make decisions. The rule in the phone industry is simple:
You'll never be penalized for not making a decision. So the tendency is never to make a decision. Go to
meetings. Commission studies. Go to more meetings. Commission more studies. Don't ever do anything.

Here's atrue story. New Y ork Telephone employed me as a marketing consultant. | went to the first meeting. |
asked, "Who's your largest prospect?’ It was a customer who could give New Y ork Telephone (now called
Nynex) about $115 million ayear in revenues and about $15 million to $20 million in profits ayear. | asked,
"Who's the salesman on the account?' Turns out that New Y ork Telephone didn't have a salesman dedicated
full-time to the account, and worse, the customer hadn't been visited in over four months. | suggested that they
appoint someone. This recommendation took rocket science intellect on my part. Everyone on the third level
management agreed. The vice president (fifth level) agreed this was a good idea. But the assistant vice president
(fourth level) said that he wanted "to think about it" and have a meeting or two. | gave himtill 5 PM the
following day. At 5:05 PM, | walked into his office and asked what his decision was? He said he needed more
time to think. | said there was no more time. | went upstairs to the vice president, who had aready warned me
that his $140,000 ayear AVP was "useless.” | told the VP that his AV P was being stupid and | recommended
that he fire him on the spot. The VP answered, "Y ou're 100% right. The man is stupid. He should be fired. But
we can't do that around here." | immediately handed in my resignation. A couple of yearslater, | met the AVP.
He had been given a promotion, a higher salary and moved to Nynex! | have no ideaiif they ever sold the
account.

5
Customer Relations

Computer companies want to please their customers. Telephone companies want to keep their customers from
complaining. The BIG thing that gets a telephone executive's attention is a complaint letter to the local PSC, or
acomplaint letter to the president of the telephone company. Computer companies want the excitement of new
sales. Telephone companies want the peace of non-complaining customers who unquestioningly pay their
monthly phone bills.

6—
Education

Go to any bookstore. You'll find acres of books on computers. Try to find the books on telephones. Thisis not
accidental. The telephone industry figured long ago that if it could keep its customersin the dark with a"Trust
me, Trust me," philosophy, they could sell them and charge whatever they wanted. Y ou don't believe me? Find
your company's last month's phone bill. Ask yourself what all the line items mean? Ask yourself, "Are you
really using what you're paying for?' Now, call your local phone company's business office and ask them to
explain what's on the bill. Good luck. It's not because tel ephone services are complex. Computers are much
more complex. It's because the telephone industry deliberately chooses to obfuscate how it bills for its products
and services.



That's enough of the differences. Let's list afew of the more common mistakes computer companies make when
dealing with phone companies:

A_
M otivation

"If | do this," the computer company says, "your phone company will get $X thousand more per month. So let's
do thisjoint deal together." Says the phone company, " Seems like a good idea to me. Let me study it."
Trandation: "When we've studied it to death in our various million committees, we might do afield trial. But
the trial will be set up in such away that it will fail. And then | won't ever have to make a decision to go ahead
or not go ahead.”

Y ou, as an outsider, cannot assume that phone companies are motivated to increase their sales and their
earnings. Remember, their earnings are limited by the local PSC. Whatever you do for them — and | stress
whatever you do for them — you can never do what the local PSC can do much less painlessly and with much
greater effect; i.e., get them money. Moreover, no phone company executive has any significant number of
shares in his own company. Even at the highest level.

Virtually anyone that has ever relied on the phone company to do anything in a speedy, intelligent manner has
gone broke waiting. | can present you with lists of companies. The acute lack of motivation transates into
deliberate glacial speed, which will kill any outsider's motivation.

B—
Speed

The phone company works at its pace, not yours. Y ou may build yourself a palatial $100 million office
complex. Y ou want to bein on January 1. All your contractors may be on some form of motivation, bound by a
written contract. Except one. The phone company. Y our "written contract” with the phone company is the tariff
which the phone company hasfiled at the PSC. That tariff typically statesthat if they're late installing their
lines, tough. Y ou wait. Y ou can scream. And screaming often works. But it's very exhausting. In fact, dealing
with the phone industry is always exhausting. In short, don't believe any promises they make about delivery.
Ever.

C—
Homegrown



The phone industry never hires from outside its own industry. That's not 100% true. They have been hiring
some low level, not-too-bright executives. But you won't find any senior executives. Even IBM went outside for
its new boss. Y ou won't find that happening in the phone industry. The executives are very protective of their
own secure, overpaid positions — after all, you, the customer, can still make a phone call, etc. So why should
you complain? Y ou sometimes sit in meetings with these people, as | have done, and wonder which planet they
just stepped off.

| think it's getting worse. To "fire" those 250,000 people, they offered many of them retirement and departure
financial incentives that you'd have to be just plain stupid not to accept. You could argue, as aresult, that the
average |Q of the country's telephone company executives has dropped. Y ou wouldn't be wrong. It's sad.

Is any of this going to change? The good news isthat it will. It won't change because companies like Nynex
change. They won't. They'll still be glacial, visionless, unmotivated and difficult to deal with. But they'll get
competition. Technology is the great change merchant. It always has been in telecommunications. And it aways
will be. Technology brought MCI, Sprint and hundreds of othersinto long distance. That industry improved.
Ditto for telephone equipment you put in your office. Ditto for fax machines, etc. Technology will bring
competition to the local business. Y ou'll buy local service from MCI, and dozens of others. They'll want your
business and they'll do reasonable and wonderful thingsto get it. They'll cooperate with you in your computer
telephony projects. They'll set up intelligent developer programs. They'll let you experiment. They'll et you put
your equipment in their offices. They'll even take care of your equipment. Some of this might rub off onto some
of the nation's phone companies. Bell Atlantic and Bell South are acting more progressive. Thereis hope, yet.
Just don't pin your business plan on it.

HARRY NEWTON
NEW YORK CITY, JUNE, 1994




PART |I—
THE BASICS



Chapter 1—
Historical Perspective:
"TheWay It Was Affectsthe Way It s Today"

Telecommunications Industry History:
A Personal View

Many founders of today's telecommunications industry came out of the Bell System. The development of the
industry has been shaped by their experience. The Bell System was essentially the telecommunications industry
for many years. Bell rented you lines and equipment and sold local and long distance calls. Here's what it was
like working for the Bell System from the late 1960's through the mid 1970's.

Some people worked in the craft or plant department end of the business and were members of the
Communications Workers of America union (CWA). Installers, repairmen, field foremen, inside foremen,
linemen; these were the workers on the front lines that were making it all happen. If you opened up a new
business and ordered a tel ephone line and one telephone, the installer would show up on the due date, hook up
the ling, test it and install the telephone. It seemed deceptively ssimple. The installer usually had the order in his
hand, written mostly in cryptic codes.

A copy of that same piece of paper was actually received and acted upon by forty different people within the
telephone company. When you order a telephone line or even make a simple change in your telephone service
today, the process is much the same. Many different departments have roles in the deployment of even the most
basic services.

The commercial department included the business office. The people in this department were members of the
Union of Telephone Workers (UTW). | started out at Forest Hills Commercial in Queens, a borough of New
York City. | was a Service Representative. The business office was a structured environment, like the rest of the
Bell System. Very little was | eft to chance.

Before starting to work, | was sent to a month long training class with a group of other women. The Bell System
was big on training. The companies that used to be a part of it are still. We were trained exactly how to react
and precisely what to say and do under every conceivable circumstance. If an inconceivable circumstance came
up, we were to immediately put the caller on hold and run to get our "BOS" (Business Office Supervisor), the
"Mother" of our unit. Each unit within the business office had approximately six representatives managed by a
BOS. For every six units there were six BOS's and a District Manager to manage them. The District Managers
reported to a hierarchy of other managers. There was asimilar hierarchy in the Plant Department. The foremen
werefirst line, second line, third line, etc., each line having a corresponding set of responsibilities, clout and
compensation.

Back in the business office, our job was to take customer orders over the telephone. We released them to the
order reviewers, who reviewed them. They sent them to the order writers, who typed them into the system for
distribution to the other departments. It was also our responsibility to answer customers' questions about their
telephone bills and, when we had time, to make collection calls to customers who were late in paying. These
were known as "treatment calls.”

Orders had to be written on aform in a very precise way, block printing and using the correct USOCs
(Universal Service Order Codes) which were consistent throughout most of the Bell System. The terms CV for
asingle-line telephone and KV for a six-button telephone sometimes heard today were USOC codes.



Another group supporting the business office was the service observers. The observers were hidden away in a
nearby unmarked office. Throughout the day, they listened in on arandom sampling of calls for each unit. This
was to ensure that a high quality of service was maintained and that accurate information was being given out.
The worst thing that could happen to a unit was to get a scoring, meaning that the service observer had heard
something wrong. The observer would come racing into the business office and post the scoring on abulletin
board for all to see. Naturally, the members of the unit, including the BOS, were humiliated for the remainder of
the day. We never knew which of the six members of the unit got the scoring.

There were different types of scorings. One was CWI (Customer Waiting Interval), meaning that a
representative had left a customer on hold for an unacceptable amount of time. Another was ICR (Incorrect
Rate), usually aresult of someone adding the component rates of an order incorrectly (by hand — there were no
adding machines on our desks). Another was IHM. | can't remember exactly what it stood for (Inhospitable
Manner?) but it meant that a representative had handled the customer in aless than pleasant way. This was the
worst type of scoring to get and one that promoted the most speculation about who did it and what was said.

When | transferred from New Y ork Telephone to Southwestern Bell, first in St. Louis and then in Kansas City,
the business offices were carbon copies of the one | left behind in New Y ork. Nevertheless, each required a
month in atraining class before | was put back on the desk to talk to the customers.

The old Bell System was just that, a system and a very good one. Therigidity of structure and customer service
monitoring worked well for a company which was regulated by the government and, as a monopoly, had no
competition. As competition emerged, first for telephone systems, then for long distance service and finally, for
local service, the Bell System's strong but inflexible structure became its weakness.

The layers of management made it difficult to reach a decision quickly. The uniformity of products and
procedures throughout the United States prevented different parts of the organization from responding to
conditions in the local marketplace. The tariffing of all services required that the Bell System obtain approval
from each state's Public Utilities Commission prior to offering a new service. Brand new Custom Calling
Services available from home telephones were introduced in 1969: Call Waiting, Call Forwarding, Speed
Calling and Three Way Calling. More than thirty years later, the local telephone companies are still offering
these same four services as "advanced" capabilities. And the business office is still pretty much the same as it
was in the late sixties. The main difference is that customer records are now accessed by computer instead of
paper files.

As monopolies, the Bell System tel ephone companies were regulated cost-based businesses. If they wanted to
raise rates, they had to obtain approval from the government regulatory bodies and first had to make a case for
why the rate increase was needed. The notion of making large profits did not exist, since it was not permitted.
Thus, the Bell System was not the best training ground for the devel opment of entrepreneurial skills. Many
years after the AT& T divestiture of the Bell System companies and the deregulation of the telecommunications
industry, some employees of the former Bell System companies still think of their business asit was. They have
been challenged to adjust it to keep up with the changing marketplace and increased competition.

Back in the business office in the 1970's, if customers hinted that they were going to buy their own telephone
system, we had a special "hot line" number to call to report thisimmediately. Someone from the tel ephone
company sales department would then call to talk the customer out of making this big mistake connecting
"foreign" equipment to the Bell System lines. | remember getting butterfliesin my stomach just thinking that
someone would be foolish enough to do this. That good old Bell System training included afair amount of
brainwashing as well.



The world of telecommunications began to change. Not everyone's entrepreneurial skills had been dulled by the
Bell System. More business people were discovering the economic advantages of purchasing telephone systems
rather than renting from Ma Bell.

In 1976, the interconnect industry was taking off. Interconnect companies sold, installed and maintained
telephone systems and competed directly with the local telephone company who continued to rent systems. Y ou
could purchase a system for $100,000 that replaced the system you were renting from the tel ephone company
for $10,000 per month. From a financial perspective, the 10-month break-even point was a no-brainer.

What businesses did not realize was that by buying their own telephone systems they were being pioneers. They
often had arocky road ahead.

It was around this time that | went to work for a consulting firm, back in New Y ork City. Our specialty was
showing businesses how to save alot of money by purchasing their own telephone systems. We then proceeded
to help them make the purchase and to manage the project. It was my job to manage the projects. My Bell
System background was what got me the job, but it did little to prepare me for overseeing the installation of
large business telephone systems. | started learning from the very first day when | was directed to show up at a
cutover (thisrefersto the process of changing over from the old to the new telephone system).

| learned at that time that the local Bell telephone company was not very helpful to customers who had left the
fold to buy their own systems. The local Bell viewed the people installing the new telephones as having taken
away part of the Bell job, which they had, so Bell was not too anxious to make cutovers a big success.
Sometimes the interconnect system installers had just quit their jobs at the telephone company and were now on
the other side from their former co-workers. Y ou still needed the local telephone company to install new outside
lines or to make adjustments to the lines already in place to accommodate the new system.

At that time, organizations were also required to install interface devices. These were circuit boards of
guestionabl e useful ness connected to the end of each Bell System outside telephone line to protect it from the
foreign equipment that was being installed. These interfaces were rented to the customer by the Bell System
company. Thiswas a consolation prize awarded to Bell by the courts in exchange for having given up the
lucrative system rental revenue.

Actualy, the interfaces just provided another point at which something could go wrong, which it often did.

The early systems did not always work as promised, so there were surprises. On several occasions, the
installation company was unable to obtain the system that had been purchased so they put in a substitute system
from another manufacturer, hoping that no one would notice.

| worked at a cutover where the customer had decided to purchase a used system. The installation company had
not even bothered to remove the old coffee stains from the switchboard console! At this same cutover, it took a
whole day before the installers could get the telephones to ring. When a call came into the switchboard, | would
find out who it was for and run to tell that person to answer the telephone.

At another cutover, the customer had been told that the new telephones would be black, but the manufacturer
only made white. That evening, the housings were removed from all the telephones and we spray-painted them
black right there in the telephone equipment room.

At atypical cutover, alot of people would be standing around looking worried, smoking cigarettes, drinking
coffee and making periodic forays out of the telephone equipment room to reassure the customer: "Yes, at any
moment now you will be back in business."



Therewas alot of naiveté during thistime. This included the buyers, the consultants, and the interconnect
companies. We were all making our way through uncharted territory.

The telephone system functions were clunky and did not always work. To successfully transfer a call without
cutting the caller off was a major accomplishment. Just to keep thisin perspective, note that the first telephone
system purchased by a company was often the first system that enabled the system users to do anything by
themselves. It islikely that they had never dialed another extension or transferred a call before. The systems
they replaced were often cord boards where the switchboard operator had been responsible for handling all of
these functions for them.

Those were the seventies. Several decades have passed and the process of installing a new business telephone
system has smoothed out considerably. At a recent cutover, our client announced that the change to the new
telephone system had been a "non-event" and the business operations continued without missing a beat.

Purchasing Habitsfor Telephone Systems and Services
Telephone System Purchasing Habits

One thing hasn't changed much. Most organizations are till pretty much in the dark when it comesto
purchasing telecommunications equipment and services. Almost every organization spends more than is
necessary and often wastes considerable amounts of money.

Before the break-up of the Bell System, there wasn't any choice, so companies called their Bell System
representative and bought what was available.

Suppose a business needs a new telephone system now. Here is how it often goes. Someone within the company
is designated to be in charge of getting a new system. This person rarely turns out to be a hero.

The average business is dissatisfied with its present tel egphone system and with the company who sells and
maintainsit. The reason for changing telephone systemsis usually one of the following:

— The company is moving.

— The company has outgrown the present tel ephone system (cannot add any more telephones or outside lines)
or does not want to invest more money to expand an outdated system.

— The system has a lot of service problems which cannot be corrected.
— The system cannot accommodate new technology that the organization wishes to use.

There are two basic approaches to the new telephone system acquisition process. Thefirst isto cal in telephone
system sales people and request proposals. The other isto develop a statement of your requirements and a
Request for Proposal which you then submit to tel ephone system sales people so that you can compare
proposals.

In Chapter 4 we talk more about how atelephone system is put together and how to buy one. Asyou will see,
there are many variablesin terms of hardware, software and capabilities.



Most companies do not put their requirements together first, other than the most basic information, such as how
many telephones, how many outside lines and how much growth is needed. Then they end up with a stack of
proposals that are impossible to compare since they are not based upon any common system configuration. As
you might expect, the prices of these proposed systems vary widely. It is at this point that many people begin to
realize that getting a new telephone system is not a simple process. Even with very small systems, a variety of
options exist.

Usually a person responsible for choosing a new telephone system for a company decides upon one of the
following alternatives:

— Selecting the system based upon which one has the "nicest” telephone instrument. The telephone sits on the
desk and is the part of the system that everyone sees and uses. Thus, it is the telephone design itself that most
often influences the purchase decision.

— Selecting the system based upon which sales person he/she likes best.
— Selecting the lowest cost proposal.

— Reporting to the boss that (&) the project is beyond his/her capabilities, or (b) he/she recommends bringing in
some outside expertise to help with the process. Thisis not easy to ask since many bosses still view buying a
telephone system to be amost as simple as buying paper clips.

In other words, most telephone systems installed today have not been selected through any methodical process.
Some buyers even go to The Y ellow Pages and call names that sound familiar.

The purchaser of atelephone system is usually one of the following people:
— In smaller companies, it may be the business owner.

— In medium-sized companiesit is usually the office manager, sometimes teamed with the switchboard
operator.

— As companies get larger, the responsibility may fall on afacilities manager, who is responsible for a variety
of things including the office furniture, space planning, ladies room keys, office supplies and, oh yes,
telecommunications.

— Businesses large enough to have an MIS department may have incorporated the responsibility for
telecommunications into this department. MIS managers are focused on the computer network and tend to not
pay too much attention to the telephone system. They are likely to hire outside support or delegate to in-house
staff when faced with a telephone system replacement project.

— Still other businesses, usually only the largest or those spending the most money (such as Wall Street
brokerage firms), have telecommunications managers and sometimes entire staffs responsible for selecting,
implementing and managing telecommunications systems. These companies usually have an MIS manager as
well. Communication between the telecommunications manager and MIS manager is often minimal.

— Some firms retain the services of telecommunications consultants to help them to assess their requirements
and select a system. The consultant usually makes a recommendation, but is not always the final decision-maker
on which system is selected. The consultant does, however, put together the statement of the system
requirements on which the proposal is based.



Some tel ephone system contracts are very detailed, showing each system component. Others are very general.
We have even seen some that do not provide the name of the system manufacturer. It is better to get as much
detail as possible, provided that it is clear what the details mean.

Chapter 3 provides more information on the types of companies from whom you may purchase a telephone
system.

Common Mistakes in Purchasing Telephone Systems
Here are some of the most common mistakes companies make when purchasing a tel ephone system:

— Buying a system that cannot accommodate growth. Even if you do not plan to add many telephones, you
may want to incorporate other capabilitiesinto your system which require expansion space in terms of both
hardware and software.

— Buying asystem that is at the end of itslife cycle. Systems are sold right up until the day they are replaced
by anewer model or a new software release.

— Buying a system which is not installed at many other businessesin your area. If the company who installs it
for you changes its product line or goes out of business, you may have trouble getting maintenance support.

— Buying a system whose functions do not complement your organization's operations.

— Buying a system that will not enable you to accommodate new technology and your organization's changing
requirements.

Tipsfor Purchasing Telephone Services

The people who are responsible for the telephone system are usually the same ones responsible for purchasing
complementary telephone services. Thisincludes outside lines and local and long distance calling services.

Purchasing long distance calling services, like purchasing telephone systems, is not as simple as it might seem.
Although the local telephone companies may be selling long distance calls, there are still basically two other
types of companies from whom you can purchase long distance service. Thefirst type is the long distance
carrier. The big threeare AT& T, MCI/Worldcom and Sprint, but there are other smaller carriers. The second
option isto buy from a company who isin the business of reselling long distance service which they purchase
from one or several carriers. There are numerous types of resellers, providing service in many permutations.
One of the challenges that each of the carriers and resellers faces (since there are so many of them) is how to
distinguish oneself from the pack.

These long distance carriers and resellers also sell point-to-point dedicated lines connecting, for example, your
New Y ork office to your Chicago office.

Most companies select long distance service with cost in mind. All other things seeming equal, the objective of
reducing and controlling expenses prevails in the decision-making process. In most organizations, the largest
chunk of the telecommunications expense is for long distance calling, far outweighing the cost of equipment
and outside lines.



Due to many options for service and many components determining long distance calling rates, it can be
difficult to monitor costs and to verify that predicted cost reductions are realized. Here are some of the
variables:

* The cost per minute. When trying to track long distance costs and savings, it is agood idea to come up with a
cost per minute or average cost per minute for different types of calls (intra-state, interstate and international).
Find afixed cost per minute regardless of where you call. It will make tracking expenses alot easier.

* The number of minutes. This can vary depending upon both the actual time spent on the calls and the type of
rounding done on each type of call. For example, some carriers round each call in six second increments, so if
you were on acall for thirteen seconds it would be rounded up to 18 seconds. Some hill in one second
increments. Some older long distance services till in effect may round to 30 second or even 1 minute
increments. This can add substantially to the expense.

» Thetype of service for which you are signing up. Most long distance companies have a variety of plans,
with marketing names that change regularly. Some service is equal access which means that the long distance
calls go out over the lines coming into your premises from the local telephone company. [Note: Most long
distance companies now sell local service competing with the traditional "local telephone company.”] Other
services connect you directly to the long distance carrier's switch with a separate high-capacity line, such asa
T-1 (see Chapter 9).

* Thelength of the contract. Usualy, if you sign up for alonger period of time you will pay alower cost per
minute. If the carrier lowersits rates while you're still in along-term contract, you may ultimately wind up
paying more, so you may not want to lock yourself in for too long a period. Be sure you know what termination
penalties exist if you need to get out of the contract.

* The quality of customer service. If you have a question on your hill, it's important that you have a place to
call where you can get afast and accurate response. Y ou want the same if you are having problems with your
long distance service. It's also important to have an account executive who will visit you regularly and inform
you of new and better services as they are introduced. Put thisinto your agreement before signing up. None of
this can be taken for granted. Find out what you can expect before starting a relationship with along distance
company.

* Theformat of the bill. In terms of tracking costs and verifying projected savings, an accurate, easy-to-
understand bill providing alot of detail will make the task easier. Bills may be sent in a paper form, on disk or
CD-ROM. Request copies of the format of bills you will receive. Find out if customized reports are available.
Some carriers also enable you to access your call details at their web site, even before the month is up.

Purchasing local telephone service is yet another areain which there are many variablesto consider. These
include the type of line, cost and whether or not the cost will be lower if you agree to sign up for aservice for a
longer period of time. Some contracts go up to 120 months (ten years).

Chapter 9 provides a description of the different types of local circuits and how they are used. Y ou may rent
these circuits from your local telephone company. In most areas, the local telephone company has designated a
group of other companies as its agent. Agents may be companies who install and maintain telephone systems.

As mentioned, the traditional local telephone companies now have competition for local circuits and services.
Thisis starting in cities and other areas where there is a heavy concentration of business customers. The local
cable TV companies are also providing local telephone service in some areas such as New Y ork City.



When seeking advice, it isimportant to know that most people working in the telecommunications area
know a lot about somethings and very little about others. Some are very experienced in the systems area but
don't know the first thing about looking at a telephone bill. Others can design a sophisticated high speed
network for voice and data communications, but don't know how to transfer acall on aPBX. So choose your
sources of expertise and support carefully. Question everything!

Each chapter of this book will give you more points to consider and questions to ask when purchasing
telecommuni cations equipment and services.

Telephony vs. Computer Industry Cultures:
Why Can't We All Just Get Along?

As Computer Telephony integration becomes areality, the cultural differences between the telecommunications
and computer industries are becoming more apparent. Hopefully, we will all be enlightened enough to draw on
the strengths of each and learn to tolerate the inevitable differences of opinion.

One critical area where the telecommunications types can teach something to the computer people is that of
record keeping. As companies invest more money in equipment and services, it becomes more important to
keep track of costs. Most companies know what type of telephone is on each desk and what that telephone can
do, but those same companies seldom track PCs and the software in use on each of them. The need for cable
records and circuit records are also common to both telephone systems and PC networks.

Many large organizations maintain separate telemanagement systems not only for tracking their telephone
system and telephone call records, but for the purpose of charging back the costs of these to the departments.
Traditionally, corporate management has not placed this same requirement on computer systems since they
have been more centralized. As PCs on the desk and Local Area Networks become the norm, these same types
of controlswill need to be put into place. The dramatically increasing use of the Internet by employees has
raised aflag to corporate managers everywhere. They realize they are losing control over workforce activities.
This requires putting recordkeeping and control systemsin place.

Another strength of the telecommunications industry is its experience with project management. Much of the
orderliness and structure stem from the Bell System traditions described earlier. Experience with training and
putting together training materials is yet another telecommunications industry tradition.

How about standards for reliability? Everyone expects the LAN to crash every now and then, but let just one
telephone be out of service for afew minutes. . .

The telecommunications industry has much to learn from the computer industry as well. We mentioned earlier
that the "advanced" features offered by the local telephone company today are the same ones that were
considered to be "advanced" in 1969. Meanwhile, we are receiving upgraded versions of software for PC
programs every few months which incorporate an array of new features.

The computer industry comes out with more new and innovative products in a month than the
telecommunications industry does in more than a decade. If the leaders of the telecommunications industry
don't speed up the rate of change, they will be left in the dust or will be merely providers of commodity circuits
requiring computer software to make them function. Many people aready view telecommunications circuits as
merely the bricks and mortar to be used and controlled by software as parts of a network for voice, data and
image or video communications.



People in the computer industries tend to be analytical and innovative when approaching problems and
designing systems. They are less bound by traditions and conventions than the people who have been designing
telephone systems.

Having worked with telephone systems and services for many years, | can tell you that the way things operate
does not always make alot of sense. Systems have not been designed with alot of thought as to how people
work. Companies are bending the way they work to fit the constraints of their telephone systems.

My view of computer/telephony integration isthat it is an opportunity to wipe the sate clean on poor telephone
system design. It would be a shameif the result were just the same old cumbersome features appearing on the
computer screen instead of on a separate telephone instrument.

As someone who grew up in the telecommunications industry and has now entered the world of Computer
Telephony, | am hoping for a cooperative spirit between the two industries.

A View from DIgby 4 Group, Inc.

As president of Digby 4 Group, Inc., | observe the telecommunications industry from many different
perspectives. To me, the most important view is that of the customers who purchase telecommunications
equipment and services.

Asthe industry becomes more complex, customer decisions become harder. As consultants who provide both
expertise and assistance in making things happen, we receive many calls for help. Here are some examples of
why people cal us:

We Can't Get New Outside Lines I nstalled

Q. We ordered two new outside lines from our local telephone company two months ago. They still can't tell us
when they will be installed.

A. The problem hereisthat it was going to cost the local telephone company $20,000 worth of labor and
materials to run new cable since all cableinto this building was already in use. They were understandably
dragging their feet. The customer only pays $150 for the installation of the lines and $30 per month each. Even
with the revenue from local calls, it may be along time before the tel ephone company recovers their
investment. If the customer changes to a competitive local service provider, the investment may never be
recovered. In this case, once the customer agreed to a 5-year contract, the company ran the cable.

We've I nvested Money in New Equipment and Callers Are Still Complaining

Q. We recently invested over $30,000 in an Automated Attendant and Voice Mail system to answer the callsto
our customer service center. Callers are complaining that they are on hold forever. Why is this happening?

A. First, the new automated system was installed to work with avery old telephone system. The two systems
did not communicate very well. Second, since the automated system was purchased from a different company
than the one who services the telephone system, the phone system vendor did not have much of astake in
making it work. Third, although an excellent automated system was purchased, it was not the right type of
system for the circumstances. The client now has an Automatic Call Distribution system and callers have ceased
to complain.

Will 1t Really Cost Us $600,000 to Add Five Telephones?



Q. We need to add five more telephones to our system. We have been told that since our systemis at maximum
capacity and is no longer manufactured, we must buy a new system. With 500 telephones, thiswill cost over
$600,000. There is no money in the budget. |s there any way around this?

A. There are till alot of telephone systems out there that were installed more than 10 years ago. Some of them
are large systems and still work very well for the way they are being used. This particular one wasin anon-
profit organization. Asit turned out, the system could be upgraded to a higher release of software that cost
about $20,000. This enabled growth of 100 more telephones. Finding this out was not easy since the equipment
vendor would have much preferred to sell a new system.

Will Our Callers Ever Be Sent to the Right Department on the First Try?

Q. We had six switchboard operators. Each of them had been with our company for over ten years. We recently
outsour ced the entire switchboard answering operation. Now callers are complaining that their calls are
ending up in the wrong departments.

A. We suspected that similar problems occurred with the former operators. (These operators were required to
train the new ones that replaced them!) Our suggestions here focused on two areas. (1) Having the individual
departments improve their capability to handle their own directly dialed calls and (2) setting up a directory
system so the switchboard operators can do a better job of sending callersto the right place on the first try.
Getting callersto the right person and keeping directories current is a problem common to most organizations.

Must We Give up Our Centrex System to Keep Control of Our System Program Changes?

Q. Our organization is new and growing rapidly. We are using Centrex service and have the ability to dial into
it to make program changesto our telephones. Now new telephone instruments have been introduced and our
president wants to use them. But the local tel egphone company does not yet have the capability for usto do our
own programming on these new telephones. Instead we must call them and wait for days to have the changes
made.

A. This organization had assessed the situation correctly. We had no suggestions for changing this. Right now
they are living with the older style telephones. We dia in from our offices and make the program changes for
them within several hours of their request (changing line appearances on telephones, adding intercoms, etc.)
The next step will be to compare the cost of keeping Centrex to buying a new PBX that will give the company
more control of their telephones, but also the responsibility of maintaining and managing an on-site telephone
system.

We're Changing the Business We're in — So We Need a New Telephone System

Q. Our family has been in the answering service business for three generations. Now that Voice Mail has taken
over, few people are using live answering services anymore. We have gone into the new business of taking
orders over the telephone for other companies. The problem s that we are using the telephone system we had
used for the answering service business and it does not give us much flexibility. We want screens to be
customized so our representatives can have different scripts and different screens for taking orders for our
various customers.



A. Thiswas the perfect opportunity to suggest Computer Telephony. The new system turned out to be a
marriage of aPBX, aLAN and software designed for incoming call centers. The cost was $150,000 for 14
customer service representatives. Much of our time was spent getting the telephone system vendor to talk to the
computer installation company and then getting both of them to talk to the software company. Now, when a call
comes in, the appropriate screen pops up. The representative can then take an order for whichever company was
called. In addition, our client's customers can dial in from their PCs to see how many orders have been taken.
Oneirony isthat the system that was replaced, designed specifically for answering services, was atrue
computer telephony system with no telephones. The headsets connected to the terminals. The new system
requires a separate telephone and a PC on each representative's desk. (Note: This was completed in 1994.)

Computer Professional Hates Phones

Q. I run a computer software company and | hate telephones. My company is moving and we need a new
telephone system. | want to experiment with computer telephony so that my smart little computers will tell that
big dumb phone system what to do. Can you help me?

A. This client was a challenge, but we proceeded to bring him to see demonstrations of six different telephone
systems with varying capabilities to interface with computers. The client grilled the telephone system vendors
mercilessly on how their systems worked in the computer telephony environment. Most did not know the
answers to his questions which frustrated him to no end and reinforced his disdain for telephony. Nevertheless,
he finally did settle on a system which offered a reasonably priced and flexible capability to interface with the
LAN. To save time and money, this same client decided to reprogram his six-year-old Voice Mail system.
Despite our reservations on this do-it-yourself approach, he proceeded to "crack the code” and got the Voice
Mail working with his new telephone system.

Long Distance for Less?

Q. Last year weinstalled a T-1 circuit to our long distance company. We wer e supposed to save money. Our
bills seem to have gone up instead of going down. We are not sure what is happening. Can you take a ook at
this for us?

A. What was happening is that the T-1 was sitting there in the client's telephone system, but the telephone
system vendor had never programmed it into the PBX's Automatic Route Selection. In short, no calls had ever
gone over the T-1 at the reduced rate. Although ayear had passed, the long distance carrier had never brought
thisto the client's attention. All long distance calls were being sent over the regular outside lines using a
different long distance carrier who was billing at the maximum rate. (14 cents a minute as opposed to 5 cents a
minute if calls had gone out on the T-1.) To make matters worse, the long distance company providing the T-1
was now charging the client $42,000 for "underutilization." We were able to have that charge waived. The
telephone system has now been reprogrammed to send calls out on the T-1.

Buy Experience and Support

Q. We are a large university. Our Voice Mail systemis awful. It cuts off callers and gives out inappropriate
recorded announcements. Our staff has difficulty in retrieving their messages. Sometimes messages are lost in
the system and reappear weeks later. Everyone has lost confidence in this system. We just bought it two years
ago. Can it beimproved or must we replace it?



A. What happened hereisthat our client had purchased the system inexpensively from a gentleman who put the
system together himself, buying the PC and voice boards and writing the program. This was hisfirst and last
foray into selling and installing Voice Mail systems. Heis now in adifferent business. There was no
documentation in terms of how the system was programmed and our client did not have access to the source
code. Our recommendation was that they buy a new system from a company who had experience and a support
organization behind them.

Don't Wait to Think about the Phones

Q. We are moving to new offices. We will be purchasing a new telephone system and will need some help with
that, but right now our architect isfinalizing the floor plans. She is asking us questions we cannot answer about
what will go into the telephone equipment room. Can you send someone over for a meeting this afternoon?

A. We often find ourselves meeting with architects and engineers who are designing a space. They discover that
their clients have not yet begun to think about the telephone or computer systems that will be installed in that
space. We typically provide them with estimates in terms of requirements for space, electricity and air
conditioning. Unfortunately, once the client actually decides which telephone system to buy and what the
computer requirements will be, thisinformation often changes. The point is that the planning and selection of
technology systems should take place as early as possible in the designing of a new space.

An exception to thisis a client who has retained us, but is not moving for two more years. He wants to wait to
see if technology changes within the next year before selecting new systems.

You're Paying How Much?

Q. We think we are doing a good job of managing our telecommunications expenses, but our boss read this
magazine article on the plane. Now he wants someone to come in and take a look at the telephone bills. Isthis
something you can do?

A. Most organization's telecommunications expenses are higher than they need to be. Sometimes we find
overbilling and are able to obtain substantial refunds ($100,000 or more). At other times, no refunds are due,
but ongoing costs may be dramatically reduced by up to 50%. Sometimes circuits are disconnected, but the
billing continues. In other cases, services are billed at an incorrect rate. We also see great discounts negotiated
for long distance calls, but in looking at the bills, find that the discounts have not been applied! We see
companies paying $75,000 for a telephone system that should have cost $40,000. We see an incredible amount
of waste. Question everything and shop around!

These are just some examples of what purchasers of telecommunications equipment and services encounter
every day.



Chapter 2—
The Telephone

Newton's Telecom Dictionary defines the telephone as a truly remarkable invention that does the following
things:

» When you lift the receiver, it signals the local system that you wish to use the worldwide phone system.
* It indicates that the phone system is ready for you to dial by giving you adial tone.

* It sends the number of the telephone to be called.

* It indicates the progress of your call through tones:. ringing, busy, etc.

* It rings to aert you to an incoming call.

* It transforms your speech into electrical signals for transmission to a distant point and translates the electrical
signalsit receives back into the human voice for you to hear.

* It automatically adjusts for changes in the power supplied to it.
» When you hang up, it signals the tel ephone system that you are finished.

* The telephone is also referred to as a telephone instrument, station or set. There are single-line telephones and
multi-line telephones. These telephones can be analog or digital and you cannot always tell which iswhich by
appearance. Telephones work with outside telephone lines from alocal telephone company or as extensions
from a business tel ephone system.

The telephone is designed to operate under a wide range of electrical, mechanical and acoustical conditions.
Some of the design parameters are dictated by human factors such as sound pressure levels and handset
dimensions. Some are historical carryovers such as ringing voltage and frequency. Others, such as the minimum
line current for satisfactory carbon transmitter and relay operation, are dictated by the physical properties of the
materials used in the telephone.

Telephones in use today are of different vintages. The more recently manufactured tel ephones substitute
microphones for some of the materials such as carbon transmitters still found in some older telephonesin use.

The following pictures show a single-line telephone (Figure 2.1) and a multi-line telephone (Figure 2.2). Asyou
can see, they vary somewhat in appearance, but have some things in common.

Figure 2.1
Traditional Single Line Telephone
(Also called 2500 Set)
Courtesy of CorelDraw
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Figure2.2
Multi Line Telephone
Courtesy of CoreDraw

Partsof the Telephone

First, we will talk about the things you can see, and next we will get to what isinside. Here is a telephone with
its external parts labeled.
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Figure 2.3
Courtesy of CorelDraw

» Thetelephone handset, also called the receiver. fact, it includes both the receiver enabling you to hear and
the transmitter through which you speak. It may aso have a volume control or a bar that you can depress to
mute either the receiving or transmitting capability.



Handsets come in different shapes and sizes and are often made to work with a telephone from a specific
manufacturer.

The handset may be hardwired to the telephone cord which in turn is hardwired into the telephone instrument,
or there may be a modular connector at one or both ends of the cord.

It is possible to buy a handset separately from atelephone and plug it into some type of jack, so long as that
jack iswired to the telephone.

People who spend the entire day on the telephone such as customer service representatives, stock brokerage
traders and switchboard attendants often use a headset instead of a handset.

» The handset cord. Also known as the curly cord. Often gets very twisted which can break or damage the
wires inside causing interference (static). It can be straightened out by holding it up and letting the handset
dangle at the end, unwinding itself. As we mentioned above, most handsets are connected to the telephone with
asmall plastic modular connector that plugsinto a jack opening on the telephone. Some handsets are wired into
the telephone and cannot be unplugged.

» The mounting cord. A straight cord or cable, usually gray or silver. Typical lengths are 6 feet, 9 feet, 13 feet
and 25 feet. This cord sometimes has a modular connector at both ends, one plugging into ajack opening on the
telephone and the other plugging into a jack opening in the wall. In some cases the mounting cord iswired
directly to the telephone or the wall or both and cannot be unplugged.

» Thedial pad. Also called the keypad, touch-tone pad, touch-tone buttons or DTMF pad ("DTMF" standing for
dual tone multi- frequency, referring to the touch-tone signals). Most tel ephones use the DTMF method for
sending a telephone number.

The telephone company central office must have the capability to process these tones. The telephoneis
equipped with the dial pad having 12 buttons that represent the numbers 0 through 9 and the symbols* and #.
Pressing one of the buttons causes an electronic circuit to generate two tones. There is alow-frequency tone for
each row and a high-frequency tone for each column. Pressing button number 5, for example, generates a 770-
Hz tone and a 1,336-Hz tone. By using this dual tone method, only seven tones produce 12 unique
combinations. The frequencies and the dial pad layout have been internationally standardized, but the tolerances
for variations in frequencies may vary in different countries. If you plan to have callers from other countries use
your automated telephone systems, be sure the systems can recogni ze the touchtone signals.

Thedial pad isused not only to dial telephone numbers, but to interact with Voice Mail and interactive voice
response systems. (For example, Dial 1 for Sales, Dial 2 for Accounting, etc.)

Some telephones may have arotary dial, but this is becoming less common. The signals sent out by arotary dial
are called dial pulse.

There are still many rotary dial telephonesin use. In general, their dial pulses are not recognized by voice
processing equipment. Some of the newer voice processing systems get around this using voice recognition
(Dia 1 or say "Yes' for the Customer Service Department.)



Some telephones have allittle switch on the side which converts the signals being emitted by the telephone from
DTMF to dia pulse. Thiswill be necessary for placing a call from atouchtone telephone if the local telephone
company central office cannot accept DTMF signals. The dial pad is still touch-tone, not rotary. When you
punch in the called telephone number on the touch-tone pad, it will take longer for the telephone to send out the
dial pulses (about aslong asit would take if you were actually using arotary telephone). Y ou can usualy hear
the sounds of the telephone "pulsing out” while you are waiting.

On occasion, you may encounter a tel ephone working with a business telephone system from which no DTMF
signals are sent. This presents a problem when trying to use the telephone with voice processing systems.

Some tel ephone systems do not emit aDTMF signal when the "#" (pound) or the "*" (star) button is pressed.
Thereisusualy afix of some type that will correct this.

» Thefeature buttons, also known as feature keys or function keys. These can serve avariety of functions.
They enable different outside lines and extensions to be answered. They may activate telephone system
functions such as call transfer, call conferencing, call forwarding, etc. They can aso be used to speed did
frequently called numbers. Every telephone system manufacturer treats these feature buttons differently, so
what you learn about one system may not apply to another. Some feature buttons are flexible, meaning that
they can be programmed for avariety of functions. Some are fixed, meaning they can provide only one
function. Some systems have soft keys meaning that the same button performs different functions at different
times depending upon what is displayed on the corresponding LCD. Later in this chapter we will review some
of the features and functions that can be performed by the telephone.

» Thedisplay, also known asthe LCD (liquid crystal display). Not all telephones have displays. Most system
manufacturers provide them, but the display telephones cost more. Different systems provide different
information in the display. Some show the date and time when the telephone is not in use. Others provide
instruction prompts to the person attempting to use telephone system functions. Most show the name or
extension number of the person calling you, if the call is coming from someone else within your office. Some
show the name or telephone number of the person calling you from another location. Some systems enable you
to leave a presel ected message so that when someone calls your telephone from within your office, his display
will read that you are "out to lunch” or "in ameeting.” Other systems enable a secretary to send a silent message
to the boss while the boss is on another call. Aswith the feature buttons, the important thing to remember is that
telephones and tel ephone systems from different manufacturers use the display differently. No two are exactly
the same.

» Lamps; lights; LED (light emitting diode). The purpose of thisisto indicate the status of a call in progress
on one of the outside lines or extensions. The lights may be red, green, white or amber. This differs depending
upon the manufacturer and system. A lamp flashing on and off slowly may indicate a new incoming call and is
sometimes accompanied by an audible ring. If the same extension appears on more than one telephone it may
simply flash at some telephones and audibly ring on others. A steady lamp usually indicates that the lineisin
use on either your telephone or another telephone that picks up the same line. A rhythmically flickering lamp
may indicate that acall ison hold. On some systems there may not be alamp, but an LCD indicator instead.



* The switchhook. Thisrefers to those two little plastic buttons that press down on atraditional telephone when
you hang up the receiver. When you hang up you are actually breaking an electrical circuit which connected
you to the person at the other end while you were talking. On some telephones, it may be a single bar that
depresses when you hang up. Other telephones have a magnetic switchhook that cannot be seen from the
outside of the telephone. In old movies, we see someone frantically tapping the switchhook trying to get help as
the intruder is banging on the front door. This method was once used to reach an operator or switchboard
attendant. Y ou would now dial 0 to accomplish this. In telephone systems introduced in the 1960's and 1970's,
the switchhook was used as a means of activating the system functions such as call transfer. These are now
performed more easily with feature buttons.

Figure 2.4
Courtesy of CorelDraw

* Speaker. Most multi-line and afew single-line telephones are equipped with some type of speaker. A

speaker phone enabl es the person using the telephone to have hands-free conversation with another person at a
distant location without lifting the handset. Some speakers are one way only. These enable the person using the
telephone to dial out or wait on hold. They can hear what is on the open line, but cannot speak back to the caller
without picking up the handset. A speaker in atelephone may also be used for internal intercom communication
only, where someone on the same premises can call you and the voice will come out of the speaker. Some
systems will allow you to answer back hands-free while others will not.

» Message waiting indicator. If the system isworking with aVoice Mail system, thislamp or LCD indicator
lets you know that you have a message waiting in your Voice Mailbox. It may also indicate a message waiting
at the reception desk or message desk if there isno Voice Mail, although this use is less common. In some
systems, the message waiting indicator is a button that, when depressed, will send you right into the VVoice Mall
system to retrieve your messages.

» Base of the telephone; telephone housing. Thisis generally a molded plastic casing designed to house a
specific type of telephone.



Now, let's get to what is inside the telephone.

» The transmitter. (Figure 2.5) The transmitter is the ear of the telephonein that it "hears" the voice of the
person speaking into it. The transmitter is a miniature carbon pile rheostat. A rheostat is a device that controls
an electric current by varying the resistance in the circuit, smilar to the action of a dimmer switch control. The
variations in sound pressure from the voice vibrating against the diaphragm change the compression of the
carbon granules. This varies the resistance of the transmitter. The transmitter has two contacts that are insulated
from each other. Current can only flow through the carbon granules. As sound pressure from the voice presses
against the diaphragm, the carbon is more closely compressed within the chamber. Compressing the carbon
granules lowers the resistance of the transmitter resulting in more current flow through the transmitter circuit.
When the pressure on the diaphragm is released, it momentarily snaps out farther than its original position. The
carbon is under less pressure than normal and the resistance of the transmitter is momentarily greater. The
current flow decreases.
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Figure 2.5
The Transmitter
Courtesy abc TeleTraining, Inc. Geneva, IL

The diaphragm of atransmitter is made of lightweight phosphor bronze, duraluminum or a similar material.
Either the center is strengthened by an extrainner cone of the same material or it is corrugated to act asa
stabilizer. The flexible outer edge is securely clamped in the transmitter housing. This design enables the
diaphragm to move in and out at the center like a piston. Since the diaphragm is sensitive to sound waves, the
carbon granules are compressed and rel eased as the corresponding pressure from the sound wave's changes.

The telephone transmitters in use today are, in principle, like the ones invented more than 100 years ago by
Thomas Edison. Most newer electronic telephones use real microphones connected to related speech processing
eguipment to vary the line current. Small microchips allow economy and space saving, enabling inexpensive,
high quality "throwaway" telephones. The output now generated by microchip based tel ephones must emulate
the same variations created by the carbon granule type of transmitter.

What is known as the basic 500 set, a single-line telephone like the one that was in use in most homes, has
dictated the industry's electrical standard for the telephone instrument and all related signal processing
equipment.

All types of 2- and 4-wire circuits are still designed around that 500 set.



Note: The 500 set refersto the rotary phone. The same telephone with touchtone is called a 2500 set (see Figure
2.1).

» Thereceiver (Figure 2.6). Thereceiver isthe "mouth” of the telephonein that it speaksinto the ear of the
person using the telephone. It also contains a diaphragm whose movement is caused by the strengthening and
weakening of the field created by the magnet within the receiver. The receiver converts the varying electrical
current representing the transmitted speech signal to variationsin air pressure perceived as sound by the human
ear. An electromagnetic receiver consists of coils of many turns of fine wire wound on permanently magnetized
soft iron cores that drive an armature. The armature is a diaphragm made of a soft iron material.

When someone speaks aword into a transmitter, the current flow in the circuit is alternately increased and
decreased as the moving electrode movesin and out of the carbon chamber. A requirement for an
electromagnetic receiver is a permanent magnet to provide a constant bias field for the varying electromagnetic
field to work against. Otherwise, both positive and negative currents would push the armature in the same
direction. The varying electrical current representing speech flows through coils and produces a varying
electromagnetic field. It alternately aids and opposes the permanent magnetic field; thus, it alternately increases
and decreases the total magnetic field acting on the diaphragm. This causes the diaphragm to vibrate in step
with the varying current and moves the air to reproduce the original speech that caused the current changes.
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Figure 2.6
The Receiver

Other types of receivers operate similarly, except that the armature is a separate part and is connected to a
conical non-magnetic diaphragm. The rocking action of the armature causes the aluminum diaphragm to vibrate
to reproduce the original speech. In newer telephones this receiver is created with the use of microprocessors.

The electromagnetic receiver was a central element of Alexander Graham Bell's original telephone patent.



Part of the design of the telephone handset that enables you to hear your own voice whiletalking is called
sidetone or side noise. The reason for thisisto give you some feedback that the telephone is working. Too much
sidetone causes an echo.

* Theringer. Thereisawide variety in types of ringers. Telephones run on DC (direct current) where electrons
flow in one direction. The bell or ringer operates on AC (alternating current), which means that electrons are
moving in two different directions to activate the bell. This AC sent on the local loop (telephoneline) is called
ring generator (90 to 105 volts AC at 20-Hz). Minus 48 volts DC is always on the line, which is used to operate
the telephone after it is answered.

Y ou may want to review a book such as Lee's ABC's of the Telephone (order from 1-800-LIBRARY) for some
basic electronic concepts relating to telephone signals, which are electrical signals. There is agood anaogy for
understanding electrical signals. Envision a garden hose. The hose represents the wire. The water is the current.
The water pressure is the voltage (electrical pressure). Stepping on the hose with your foot is equivalent to
resistance on an electrical circuit.

» Microprocessors. The microprocessors in electronic telephones may replace any of the above internal
components and may also add additional capabilities and functions to the telephone, such as speed dialing, etc.

Many telephones look the same, but there is wide variation in price. Y ou can buy athrow away single-line
telephone for less than ten dollars or a multi-line multi-featured telephone to work with a business telephone
system for six hundred dollars. As with many manufactured items, the quality of the components varies and this
isreflected in the price. The price also tends to be higher on the proprietary telephones which work with a
specific manufacturer's system, even though they may look the same as those you buy in your neighborhood
telephone store.

Digital vs. Analog Telephones

In the beginning of this chapter we mentioned that some telephones are digital and others are analog. The
distinction has to do with how the speech is processed in the telephone before it is sent over the line back to the
business tel ephone system or central office.




Figure 2.7
Courtesy of Siemens provided by Clem Napolitano
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Courtesy of Siemens provided by Clem Napolitano

Voice starts as analog, represented by a sine wave (Figure 2.7). In many systems, the voice is transmitted in the
analog form. In systems that convert the voice to adigital signal, the voice signal is sampled 8,000 times per
second. Each sampleis assigned a numerical equivalent, some combination of zeroes and ones. The binary
numbering system uses only zeroes and ones to represent all numbers. Each sample is a voltage reading which
isgiven anumeric value and changed into binary form (Figure 2.8).

When the signal reachesits destination, it is converted back to analog so that it can be heard by the human ear.

Telephone systems themselves are a so either analog or digital, but this has to do with how the signals are
moved around within the system control cabinet. It is possible for adigital telephone system to have analog
telephones. Analog telephones may be similar in function and appearance to the digital telephones.

Defining the Telephone by What 1t Does

Another way of defining the telephone isto explain what it does. An important thing to remember is that what a
telephone does depends in alarge part on what it is connected to. A telephoneis useless unlessit is connected to
anetwork of some type.

Some telephones are connected via cable in the walls to a business telephone system (either akey system or a
PBX whose control cabinet islocated on the business' premises). Some telephones in businesses or residences
are connected via cable in the walls to cable in the street and to the local telephone company central office
where central office-based switching equipment is located.



Here are afew of the more common functions that many tel ephones can perform. [Our focus is on business
telephones. Residential telephones may have some of the same capabilities which are dependent upon the
capabilities of the telephone company central office switching equipment from which the residence receives
dial tone]

Outgoing Calls

Placing a telephone call to an outside location: On some business telephone systems you dial 9, wait for an
outside line dial tone, and dia the telephone number. Y ou then hear aringing signal that is sent to you from the
local telephone company central office to let you know that the other end has not yet answered. It is not the
actual ringing of the telephone you have called. On other systems, when you pick up the handset you have an
outside line dial tone and you need only dial the telephone number, without dialing 9.

Thisisagood place to define the terms NPA, NNX and NXX. NPA stands for numbering plan area, or area
code. There are over 200 area codes (and counting) in the United States (including Alaska and Hawaii), Canada,
Bermuda, the Caribbean and northwestern Mexico. Within an area code, no two telephone lines may have the
same seven-digit number. The middle number of the area code used to bea 1" or a"0." This has now changed
to create more area codes as the need for telegphone numbers increases. Thisis due to the proliferation of fax
machines, computer modems, beepers and cellular telephones. Area codes will now be NXX (N= any number
from 2 to 9; X=any number from 0 to 9). This new scheme is known as the North American Numbering Plan.

Thelocal telephone company central offices, or exchanges as they are sometimes called (the first three digits of
the seven-digit telephone number is the exchange), have been referred to as NNX. This means that only the last
digitcanbea"1" or a"0." To obtain more numbers, these also are changing to NXX so that the middle digit
may also be"1" or "0."

In order to accept these new numbering plans, modifications are needed in many business tel ephone systems,
central office switching systems, and long distance carrier switching equipment.

| ntra-Office Calls

Placing a call to another telephoneinside the office: Most business tel ephone systems enable you to reach
any other telephone on the system by dialing the three- or four-digit extension number of that telephone. The
telephone may ring differently to indicate an intra-office call. The display of the ringing telephone may indicate
the name of the person who is calling. There are many different types of business intercom communications.
Some are separate intercom groups for a specific department, or may be two-way "boss-secretary" intercoms.

Some intercoms have voice announce which enables the voice of the person who calls you on the intercom to
speak to you and you to speak back, without your having to lift the handset. Offhook voice announce (less
common) enables someone within your company to speak to you through the speaker of your telephone while
you are on an outside call.

Dial intercoms are subgroups within a business tel ephone system, enabling membersto call each other by
dialing one or two digits without having to dial the extension number. The call rings on a separate button on the
telephone.

Some business tel ephone system intercoms have paging, enabling an announcement to be made from the
speaker of every telephone at the same time. Other systems enable access to a separate overhead paging system.

Some smaller business tel ephone systems have more flexibility in terms of the internal communications options
than do the larger systems.

Incoming Calls



Receiving atelephone call from either outside or inside the office: If someoneis calling you, you answer by
picking up the handset and saying "Hello." Some systems enable you to answer by just pressing a speaker
button and saying "Hello" without lifting the handset. Other systems enable you to just say "Hello" without
touching anything (seldom used).

Now that incoming telephone calls are providing the telephone number of the caller with Caller ID,
organizations are providing information about the caller on your computer screen as you answer. (See Chapter
12 on Computer Telephony for more on this.)

On Hold

Putting a call on hold: Many telephones are equipped with a button, often red or orange in color, which
enables you to put acall in progress on hold. This means that the call is till at your telephone. The caller cannot
hear you, so you are free to do other things such as call someone else, take another call, search for afile or
gather your wits. Multi-line telephones aimost always have a hold button. Some single-line telephones have one
aswell.

Some tel ephones have hold recall, which signals you with a tone when you have left someone on hold too long.

Other telephones have individual hold, or 1-hold. This means that if you put acall on hold at your telephone, no
one else in the office who has the same line or extension can take the call off hold from any other telephone.

When acall ison hold, the light on the telephone where the call is holding rhythmically flickers to distinguish it
from acall in progress (usually a steady light) or anew ringing call (light flashing on and off).

Transferring

Transferring acall: If you are talking to someone on your telephone, you may wish to send the caler to
someone else who is on the same tel ephone system. Most telephones will let you transfer that call so that the
caller is now connected to someone else and your telephone is free to handle another call. It is good procedure
to announce that you are transferring a call to the person to whom the call is being sent, although the call will
still be transferred if you simply hang up after the transfer.

Conferencing

Setting up a conference call among three or mor e people: Most business tel ephone systems enable you to set
up aconference call from your telephone. There may be a separate button labeled conference for this. Usually,
the more people you add to the conference, the harder it isfor everyone to hear. For conferences of more than
four people, it is advisable to use special conferencing equipment or an outside conference service. It is
important to know how to drop off one of the conferees from your conference call without ending the call. Not
all systems can do this. If you have set up the conference call from your telephone and you hang up, you may
disconnect the other call participants.

Last Number Redial

Many telephones store the telephone number you just dialed so that if you have reached a busy signal and wish
to try again you need only press the "last number redial™ button. On some telephones you do not need to lift the
receiver to do this. Some telephones have a similar feature called save and repeat. This usually takes up two
buttons and enables you to place other calls while the telephone still retains the number you want to retry at a
later time.



Speed Dialing

Speed Dialing and Automatic Dialing: This capability enables you to store frequently called telephone
numbers in your telephone. Then you need only press one or afew buttons rather than dialing the entire
telephone number. If you have spare flexible feature buttons on your tel ephone, these can often be set up to
automatically dial atelephone number by pressing just that one button (typically called Automatic Dialing or
Autodial). Or there may be a button for speed dial that you press, followed by a one or two digit code (on the
dial pad) which represents the stored number. On many business telephone systems there is station speed dial,
which is specific to a particular telephone, and system speed dial, which is accessible to authorized tel ephones
throughout the system. If the telephone system requires dialing 9 to dial out, you may have to program the 9
into your speed dialing, although some systems are intelligent enough to add it for you.

Call Forwarding

If you are not going to be at your desk, some tel ephones enable you to forward calls to another telephone either
within your office or at an outside location. Many systems can forward your calls to different destinations
depending upon whether your telephone is unanswered or busy, and whether the caller isinside the office or
outside. As Voice Mail becomes increasingly common as a means of answering your calls, the need to forward
your callsto other telephones is diminishing.

Some telephones are set up with a button that, when depressed, will send your calls directly to Voice Mail if
you are not at your desk. This prevents the caller from having to wait for your telephone to ring severa times
before going to Voice Mail.

Computer Telephony Developer Tips

Department managers would like to see where each of the telephonesin the department is forwarded
and for how long each has been in the forwarding mode. Reminder notices in the display would help
the user to remember to "unforward" his telephone when he returns to his desk.

Call Pick up Groups

This function enables you to answer another ringing telephone in your office even though the extension number
that is ringing does not appear on your telephone. Thisis usually accomplished by pressing a button on your
telephone labeled call pick-up. If you have adisplay you may see the name of the person whose call you have
picked up, which will enable you to answer appropriately, "Rose Bodin's office,” rather than just saying
"Hello." Group call pick-up lets you answer any ringing telephone in your preselected group. Directed call pick
up requires you to know the extension number that isringing and to dial it after pressing the call pick up button.

Computer Telephony Developer Tips

It would be useful to find out who elseisin your call pick up group by scrolling through the display
on your telephone or PC screen. To find this out now you must request this information from your
telephone installation company or telecommunications system administrator. They bring up the call
pick up group information on the administrative terminal. It would also be useful to be able to add
and delete people from your group and to have certain extensions in more than one call pick up
group. Thisis not possible with today's telephone systems.

Privacy



In business telephone systems, it is customary for more than one tel ephone to pick up the same extension
number or outside line such as a secretary's telephone being able to answer the boss' extensions. Privacy
prevents someone el se who has the same line or extension from inadvertently cutting in on your conversation. If
you want to let him in, you may do so if you have a privacy release button. Not all telephone systems are
automatically equipped with the privacy feature.

Older Style Telephones Still in Use

Y ou may hear some of the following terminology referring to the telephone that originated within the Bell
System and is still in use today:

— A single-line telephone such as one you may have in your home is sometimes called a CV or a 500 set
(rotary), or a 2500 set (touch-tone). It can be a desk or awall-mounted model.

— The older electromechanical multi-line telephones, many of which are still in use today, were called K sets
or key sets, referring to the keys or buttons. Each has ared hold button. The KV has six buttons. Then thereisa
K-10, aK-20 and a K-30, each with that number of buttons. The term call director isalso used to refer to a
large multiline telephone.

Different geographic areas of the Bell System sometimes used dlightly different terms for the same telephone,
such as KK6, which was Southwestern Bell'sterm for New Y ork Telephone'sKV.

Collectively, this type of electromechanical key equipment was known as 1A2 equipment. The hold button and
lights on the phone were controlled by circuit boards in the telephone equipment room.

Naming of telephones today is even less standard than in the past. Each manufacturer makes up namesfor its
own telephone instruments. Sometimes the names mean something. For example, in one manufacturer's line,
telephoneswith a"1" in the number have speakerphones, such as the M2616, and those with a"0" do not, such
as the M2606. The model number may also have to do with the number of buttons on the telephone.

Labels

A mundane, but important aspect of the telephoneis how it is labeled. Some manufacturers provide printed
labels to indicate the extension number or feature of each button on the telephone. Other manufacturers do not
and the numbers and features are often written in pencil which looks unprofessional. Telephones often start out
neatly labeled, but get messy as changes are made to the features or extensions. Many business telephone
systems are incorrectly labeled.

Some tel ephones enable you to replace al button labels with a single sheet which slips under the clear faceplate
on the telephone. Others require that you create a single tiny little label and take off each individual button to
replace the label. This can be time consuming when making many changes to a group of telephones.

Color Trivia

The single-line telephones which used to be supplied by the local Bell System company pre-1970 camein a
variety of colors: white, black, red, ivory, pink, beige, blue, turquoise and yellow. In the 1980's the color
choices for business and residence telephones were typically beige or ash, sometimes gray. Now black is back
as the new hot color. One manufacturer is making a system with red telephones.



Expanding the Number of Buttons

Some multi-line business tel ephones can change from ten to twenty buttons by "popping out” the button strips
(called keystrips) and inserting a panel with more buttons. Other business tel ephones can add one or more
modul es to add more buttons.

The following chapters will discuss the array of systems and services with which even the most basic of
telephones can interact. In the next chapter, we provide an overview of the telecommunications industry.

Ringing

Onething you can't tell by looking at atelephoneis how thering is going to sound. Y et thisis a sound you are
going to be listening to many times a day for many years.

Telephone system manufacturers differentiate ringing sounds in different ways. One is the "cadence". For
ring — ring ring" (short little bursts of ringing in the same time interval that an outside call rings two long
rings). Another differentiator is pitch. Some rings have a high pitch changing to alow and others start with a
low and change to a high. Some actually have different sounds.

Different ringing for internal and outside calls is becoming less important as information on the display lets you
know whether the caller isinternal or from the outside world.

Differentiated ringing among a group of telephones all in the same areais often useful. That way if you are not
sitting right at your desk, it is still possible to know that it is your telephone that is ringing.

Most telephones do not enable you to have a different ringing sound for each line or extension appearing on a
multi-line telephone.



Chapter 3—
The Telecommunications Industry

We are not going to go back to Alexander Graham Bell, although the history of telephony is a fascinating story.
In the beginning, with multiple telephone companies, you may have had three separate telephone instruments on
your desk to call people who subscribed to one of the three different networks.

We begin in the more recent dark ages sometimes around 1983. AT& T, known as Ma Bell, owned the majority
of the local telephone companies in what was known as the Bell System. The Bell System handled local and
long distance telephone calls and provided the install ation and maintenance of telephones, telephone systems
and cabling. It wasn't perfect, but it was a single source and everyone knew who to call.

In the Carterfone decision of 1969, Tom Carter won the right to connect privately-owned tel ephone equipment
to the Bell System network. Another milestone, in the 1970's, was MCI winning a case to compete with AT&T
to sell long distance calling services.

In January of 1984, the culmination of an anti-trust suit over which Judge Harold Greene presided resulted in
the divestiture of the Bell System companies by AT& T and the deregulation of the telecommunications
industry. 1984 marked the beginning of more change in the telecommunications industry. New players came in
to sell systems and services. (What happened to the Bell System in the U.S. isdeveloping in similar ways
worldwide.)

Since 1984, many players have come and gone. There is always a host of entrants with new ideas and products
to keep things exciting. The most recent excitement is the entry of the computer industry into the
telecommunications arena.

The telecommunications industry includes the following types of companies:

Long Distance Carriers

Long distance carriers, also known as long distance companies or I XCs (inter-exchange carriers) sell long
distance telephone calls. They also rent circuits that permanently connect two or more offices of alarge
organization. These circuits may carry voice, data or video signals. The circuits are called leased lines or
dedicated lines.

The big three long distance carriers in the United States are AT& T, MCI/Worldcom and Sprint. Worldcom
resulted from the merger of Metromedia, LDDS, Wiltel, IDB and ITT. There are hundreds of smaller carriers
that cover the entire U.S. or a specific geographic area. Most carriers handle international calls. U.S. companies
may have relationships with carriers for local and long distance callsin other countries, since acal may be
carried on circuits of several different companies before reaching its final destination. As more mergers and
acquisitions take place, having one company handle acall or circuit end to end will become more common.

Eveninthe U.S., along distance telephone call may use the circuits of the local telephone companies at both
ends of the call. The long distance companies pay the local companies for the use of these circuits.

If you're renting a circuit from along distance carrier connecting two of your offices, the local telephone
companies at both ends may provide the local leg or local 1oop of the circuit, even though you are billed by the
long distance carrier.



Sometimes long distance carriers rent circuits from each other. If your long distance company is
MCI/Worldcom, you may be using circuits owned by AT&T.

Some calls may still be transmitted by bouncing the signals off of communications satellites. Transponders on
the satellite may be shared by different long distance carriers. The trend is away from satellite communications
as the use of fiber optic cable becomes more widespread and the resulting capacity to handle call volumes
increases.

Long distance carriers generally refer to their network as the collective group of al circuits over which cals are
sent or permanent connections are made. The network may include a variety of transmission mediaincluding
copper cable, fiber optic cable (underground and above ground), microwave communications and satellite
communications. The network also includes hardware to provide the media with the capability to transmit.

Long distance carrier networks have switches enabling alarge number of people to access acommon group of
outside lines or circuits. These long distance company switches are sometimes referred to as the Carrier POP,
meaning point of presence. Y ou may reduce your costs by having a circuit that connects your telephone system
directly to this POP. The circuit may be rented from the local telephone company although you will probably be
billed for it by the long distance carrier. The cost of thiscircuit is called an access charge.

Smaller companies and residences reach the long distance carrier networks in most U.S. locations through
equal access. Each of the major long distance carriersin your area rents space in the switch at the local
telephone company central office. If you have signed up with AT& T as your long distance company, when you
place along distance call, the programming in the central office switch will route your call over the AT&T
network.

There are hundreds of companies selling long distance calls, representing a variety of long distance carriers.

Y ou can buy long distance calls directly from the carrier or from one of these companies which may be a
reseller, rebiller, aggregator or variation of the same concept. These companies are providing bulk buying,
representing large numbers of customers, and are therefore able to negotiate lower rates for the organizations in
the group.

Since along distance call has become a commodity with al calls being of equal quality, one must select along
distance company based upon reputation, service and clarity and accuracy of billing. The cost of along distance
call isbased upon many variables. These include distance, time of day, duration, total number of calls made
(higher volume = lower costs) and special promotionsin effect at the time you select along distance carrier.
Calls may also be sold at postalized rates which means that the cost per minute will be the same regardless of
where you are calling. The term postalized rate is becoming somewhat dated as more long distance carriers
move to afixed cost per minute for calls within the U.S.

Long distance carriers provide 800 numbers enabling callers to reach you without paying for the call. Y ou pay
for it instead. Along with the 800 numbers, you can buy some sophistication in the routing of your calls. For

example, you can have one 800 number with callers from each state routed automatically to the nearest branch
of your company when they dia the national number. Y our 800 number can also be programmed to send your
callsto your New Y ork office until it closes. After 5PM EST, it will reroute the callsto your California office.
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Y ou can receive reporting of the telephone numbers of the people who are calling your 800 number. Thisis
called ANI (pronounced "Anni€") or Automatic Number Identification. More new services are being introduced
regularly. As 800 numbers are beginning to run out, 888 has also been introduced as another toll free area code.

Long distance carriers also provide: 900 services, 700 services, credit cards, toll fraud prevention programs,
and customized bills and management reports on paper, on CD-ROM or on-line Web access and other related
services.

The Telecommunications Act of 1996 has enabled long distance companies to compete for local service. The
local tel ephone companies, meeting certain criteria, can now sell long distance service. Soon they may all
become providers of circuits and calls and the distinction between local and long distance service will go away.

Most major long distance carriers also sell local service, internet access and cellular service.
Regional Bell Operating Companies

The Regional Bell Operating Companies, aso known as RBOCs or Baby Bells, were formed in 1984 as aresult
of the break up of AT&T. AT&T retained its long distance network and the capability to sell business
telephone systems, but gave up the ownership of the local telephone companies which then became part of the
newly formed RBOCs. Figure 3.1 shows the six RBOCs and the geographic areas they cover. Within each
RBOC there are separate companies, including the local telephone companies that are still regulated by the
state public service commissions or public utility commissions. For example, up until 1994, NYNEX, (which
was the seventh RBOC and is now part of Bell Atlantic) included the local telephone companies New Y ork
Telephone (the NY) and New England Telephone (the NE). The local telephone company parts are il
regulated. Each provides local telephone service (primarily dial tone lines), handles local telephone calls and
switches long distance telephone calls to the appropriate carrier. Separate companies within the RBOC may sell
business tel ephone systems (not all do). They compete with Lucent Technologies (formerly AT&T) and other
telephone install ation and maintenance companies. Since their inception, the RBOCs have had to surmount
regulatory restrictions to obtain the right to compete in existing markets, including long distance telephone
calling and other emerging markets, such as the sale of information.
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Most services sold by the local telephone companies continue to be tariffed. This entails areview by apublic
service commission The tariffs are incorporated into a voluminous set of written service descriptions and prices.
Any timethereisapriceincrease or anew serviceisintroduced it is subject to review by the public service
commission (some states call this the Public Utilities Commission).

The presence of these regulated companies has hampered the RBOCs in their attempts to be competitive in
other telecommunications busi nesses.

Independent Telephone Companies

There are many telephone companies covering geographic areas that were never a part of the pre-1984 AT& T
network. Therefore they are not now part of the RBOCs. These independent tel ephone companies continue to
operate within the boundaries of the area otherwise controlled by the RBOC. GTE is one of the larger ones. The
independent telephone companies provide local telephone service (dia tone lines) and may sell or rent
telephones to residence and business customers.

The local telephone companies that are part of the RBOCs cannot sell or rent telephones. Thisis due to the MFJ
(modified final judgment), a set of rulesthat governed the AT& T divestiture and resulting breakup of the Bell
System.

The independent telephone companies are regulated by state public service commissions as are the local
telephone companies that are part of the RBOCs.

Local Telephone Companies
(also called Local Exchange Carriers, LECSor CLECS)

The local telephone company iswhat most people still refer to as "the Telephone Company.” It is aso known as
the Local Exchange Carrier, LEC for short. There are now also CLECs, which stands for Competitive Local
Exchange Carriers. When you want to order one or more local telephone lines, you call the local business
office. Y ou speak to arepresentative trained to take orders for very specific services. For example, if you call to
order aline you may be asked whether you want loop start or ground start, measured rate or flat rate, listed or
not listed and on what type of jack the line is to be terminated. Do you want them to run the cable to the jack or
will another company do the cabling? If they run the cable, they may charge you a monthly fee to maintain it.

Mountain Bell, C& P Telephone, I1linois Bell — these are afew of the local telephone companies.

The local telephone company sells avariety of services. Many sell the same services under different names. For
example, Centrex, Centrum, Centralink, Essex and Intellipath are all essentially the same service, central-office
based switching. They are given different names by each local tel ephone company.



The central offices are the locations for large central office switches which, combined with the cables and other
transmission media providing circuits, comprise the network of the local telephone company. When you order
outside telephone lines, in most cases, they are delivered from the closest central office. Thisisthe serving
central office or C.O. Most of the central office switchesin the U.S. are manufactured by either AT&T or
Northern Telecom. Some are from Siemens, NEC, Ericsson and others. Just as with the PBXs that provide the
switching for business telephone systems, these central office switches are of many different vintages and
software releases. This affects the type of services that you may order from the local telephone company in your
area. For example, you may want to order a service that is technologically possible to obtain from the central
office switch. If thereisinsufficient demand you may not be able to get it, since it may cost the local telephone
company too much to provide it on alimited basis.

The tariffs aso regulate whether or not you may order a particular service. Even though the central office
switch may be capable of providing it, if the service has not yet been approved by the public service
commission, you may not be able to get it.

In the late 1960's, local telephone companies began to offer advanced services, sometimes called Custom
Calling Services or Totalphone, to residential customers. These included Speed Calling (use two digitsto call a
frequently dialed number), Call Forwarding (send your calls to your neighbor's house while you're over there
having coffee), Conference Calling (have a three way conversation with Grandma and Aunt Helen) and Call
Waiting (don't miss important calls — you can take a second call without ending your first call). Asit wasthen
and still istoday, residential customers often get the more advanced services first although businesses
ultimately pay more for the same services. A few more advanced services are now being added which are
essentially the same four that were offered in the 1960's. For example, if your phone is ringing and you do not
reach it in time, you can press *69 to call back the person who was calling you. These are called PhoneSmart
services in some areas.

Ordering Local Telephone Service

Typically the local telephone company is set up in the following manner. The business office order department
isthe place to call to request outside telephone lines or to make changes to your existing lines. A business office
representative trained to take orders will handle your call and will provide you with pricing, an order number
and a due date. We suggest confirming this in writing. Y ou need to do the writing. The telephone company does
not send awritten confirmation. Obtain the address and telephone number of the person with whom you placed
the order. Y ou may be able to fax or email your order confirmation. Call back on the day the order is due to be
sureit is scheduled.

It is also agood ideato confirm orders to discontinue service in writing. Always keep a copy of your
correspondence with the local telephone company. Keep it for years! If you find at some future point that the
billing has continued on this service, having the letter will enable you to request a refund.

There may be two separate business offices, one for residence and one for business. Each office may be further
segmented into an order department and a billing department. The business office serves a specific geographic
areawhich is usually defined by your telephone number exchange or NNX, the first three digits of the local
telephone number (not the area code). Sometimes the business office is called COG which stands for
Centralized Operations Group or the BCSC for Business Communications Service Center. Thisvaries
depending upon your geographic area.



The telephone number for the correct business office can be found on one of the pages of the telephone bill. If
you do not have atelephone bill, call directory assistance and ask for the telephone number of the business
office handling the three-digit exchange. For example, "Please give me the telephone number for the Bell
Atlantic business office handling the 686 exchange to place an order for business service." The business office
handles only local service. It cannot provide information about your telephone system or long distance service,
except for the name of the long distance carrier to which your local lines connect.

If you are placing an order for alarge number of lines or for some of the more complex services, the business
office may take your name and telephone number and tell you that a marketing representative or a sales person
will call you the following day. Most local telephone companies have sales departments for handling the larger
orders, including many of the business orders. Most very large organizations (more than 500 people) have a
designated Account Representative from the local telephone company.

Once you have placed an order, it is transmitted from the business office to various departments. The plant
department or installation department will ultimately be responsible for dispatching an installer into the field to
complete your order. It's agood idea to obtain the name and telephone number of the field foreman who is
responsible. Thereis also an inside plant department, handling the technical aspects of delivering the service,
but not dispatching personnel to the field. Some requests do not require afield visit, such as arequest to change
your telephone number.

The engineering department is responsible for making sure that the facilities are available to deliver the service
you requested. This may include the expansion capacity and programming capabilities on the central office
switch, the route from the central office to your premises and the cable from the street into your building and to
your floor if it isamulti-story building.

The directory department handles the listing of your telephone numbers in directory assistance that ultimately
go into the printed telephone directory. Be sure you don't inadvertently get a new directory listing for your
company the next time you order a new telephone number for afax machine.

There may be a separate company, such as R. H. Donnelley, publishing the directory or just the advertising in
the directory. If you have directory advertising and make changes to your telephone numbers, be sure that the
changes are reflected in the advertising as well.

Once your telephone service isinstalled and something goes wrong (even if it was installed several days
before), the department to call is Repair Service, sometimes called the RSB or Repair Service Bureau. A
separate group of technicians (not the installation technicians) handles the telephone line repairs. In many
telephone companies, you reach this department by dialing 611. Once you have placed arepair request, it is
advisable to get another telephone number for them as well. The reason for thisis that you may want to call to
check on the status of your repair from alocation other than the one where the service problem exists. There are
different Repair Service Bureaus handling different geographic areas. The local telephone company has many
other departments and a defined hierarchy within each department. Everyone has a supervisor, the supervisors
have managers and so it goes on up. These hierarchies are now beginning to flatten out.

Alternativesfor Local Telephone Service

The Telecommunications Act of 1996 permits anyone who can show financial, technical and management
capability to set up alocal telephone company. It still requires that tariffs be filed with the public utilities
commission. Y ou must also negotiate either the ability to interconnect with the local exchange carrier or a
resale agreement with them.



In most areas, the local telephone company now has competition from these CLECs.

In some areas, you may also buy local telephone service (lines, dial tone and calls) from the long distance
carriers and the cable television companies.

Some large organizations are forming their own telephone companies. This enables them to purchase local lines
and calls at wholesale rates from the local exchange carrier, substantially reducing the cost of their local
telephone service.

LATAs

Y ou may hear the term LATA, standing for Local Access Transport Area. Thisis ageographic area more
extensive than the local calling area, to which the local telephone company may carry your long distance calls.
The LATA was another by-product of the AT& T divestiture. This enabled the local telephone company to
retain some revenue by being able to carry long distance calls within the LATA. Once acall leavesthe LATA,
they are required to hand it off to along distance carrier, even though it may still be within the territory covered
by that local telephone company. There are now some states permitting the long distance carriersto handle
intraLATA calling.

Telephone System I nstallation and M aintenance Companies and M anufacturers
(also called Telecommunications Vendors or Interconnect Companies)

Before 1969, the local telephone companies were the providers of business telephone systems. After the
Carterfone decision, it became legal to connect privately-owned telephone equipment to the AT& T network (at
that point AT&T still included the local telephone companies). Thus, the private tel ephone system industry, the
interconnect industry, was born. The idea of buying your own telephone system rather than renting it from the
local telephone company became more widely accepted as the 1970's progressed. The people who developed
thisindustry are to be commended for their entrepreneurial and creative spirit. Many of them came out of
Arcata, Norelco, Litton and I.T.T., four pioneersin the interconnect business.

By 1984, when the AT& T divestiture took place, owning your business telephone system was commonplace.
Companies who were still renting from the local tel ephone compani es were spending alot more money than
they had to.

After the divestiture, AT& T won the right to keep the telephone systems that were rented to businesses. This
was called the embedded base. AT& T continued to rent the systems, but also offered the installed systems for
sale, and many businesses bought them. The local tel ephone companies were granted ownership of the cablesin
the walls which were used to connect telephones rented from AT& T back to the PBX. The PBX itself was
rented from AT& T, all on the same premises. For several years, the local tel ephone companies collected rent on
the cables. They also collected a monthly investment recovery charge from their customers to make up for the
fact that they had had to give up the telephone systemsto AT&T.

The confusion over who was responsible for what fueled the growth of the interconnect industry. It was much
simpler and less costly to buy your own telephone system, run your own cable in the walls and call the same
company to repair anything in the system.

The term interconnect company is now rarely used. Almost every business buys its own tel ephone system.
Many of the earlier interconnect companies have been sold to larger companies. The field from which to choose
a business telephone system has narrowed considerably and varies from one geographic areato another. This
industry is about to undergo another major change with the advent of Computer Telephony and the Internet (see
Chapter 12).



The telephone system installation and maintenance companies in your area can be found in the Y ellow Pages.
Magjor manufacturers of business telephone systems are Lucent Technologies (formerly AT& T) and Northern
Telecom, each with about 25 percent of the market; Siemens (ROLM), Mitel, Ericsson, NEC, Toshiba, Fujitsu,
Intertel, Intecom, Comdial, Telrad, Tadiran and a number of smaller companies make up the other fifty percent.

Some of the systems are installed and maintained by the same company that manufactures the system. These
installation arms of the manufacturers are often former interconnect companies who distributed the products of
the manufacturer and were then acquired. Some companies are authorized distributors and carry the product line
of one or more telephone system manufacturers. In either case, the services you can expect from atelephone
installation and maintenance company include the following:

— You can purchase a business telephone system from them.

— They will install the system. Installation includes pulling the cable in the walls; connecting the telephones to
the cables; and connecting the control cabinet of the telephone system to the other ends of the cables and to the
outside lines brought in from the local telephone company. They will also install the switchboard console, used
as a central answering point.

— They may also install cable for your computer network. It does not make sense to have two separate
companies (one for telephones and one for computers) running cable back to a central point since a significant
portion of the cost isfor labor (see Chapter 8 on Cable).

— They will program the system to work for the unique setup of your organization. Programming the telephone
system for the way in which it will be used is as important as buying the right system. Most telephone systems
have a set of rules determining how they may be programmed. Programming determines such things as which
extensions are picked up by which telephones, which extensions are in acall pick-up group for answering other
telephones and what happens to a call when it rings on an extension which is unanswered or busy.

— They will train your staff how to use the telephone system and provide an instruction manual.

— They will handle changes to your system such as installing new telephones, rearranging telephones and
making programming changes. If you wish, someone on your staff can learn to make some of the system
program changes with a Maintenance Administration Terminal or MAT. The changes made with the MAT are
often called MAC work which stands for moves and changes.

— They will handle all repairsto the telephone system and the cabling.

— They may represent you to the local telephone company. If there is a problem with one of your outside lines,
they will report the problem and follow up until it is resolved.

— They may sell other related systems such as VVoice Mail, Automated Attendant and Call Accounting which
they will install and maintain.

— They may also act as representatives for the local telephone company or along distance carrier, from whom
they receive acommission for selling certain types of services. Thisis called being an Authorized Agent.



— Telephone installation and maintenance companies are not the place to call for problems with telephone bills
or for help in deciding the types of local and long distance telephone services you need (unless they sell these
services).

Some companies can provide service nationally, but most serve smaller areas. When evaluating a company, it is
important to focus on the support available in the local area where the telephone system will be installed.

Some smaller telephone systems (for less than 20 people) can be purchased in telephone stores or through
catalogs like Hello Direct (phone # 1-800-444-3556). It's a good idea to have an experienced telephone installer
put the system in for you rather than doing it yourself, unless you want to learn by doing.

Specialized Telecommunications Equipment Companies

While many telephone installation companies also sell Voice Mail, Automated Attendant, Call Accounting and
Facilities Management systems, another group of companies sells only these systems without actually selling
the telephone system. The advantage of buying from these companiesis that they tend to have more in-depth
knowledge of the types of systems they sell than the telephone installation and maintenance companies do.
Also, the systems that they sell are often more technologically advanced than the systems sold by the telephone
installation and maintenance companies, particularly the larger ones.

The disadvantage is that you now have an additional vendor. If you are buying from one of these companies
selling peripheral equipment only, be sure that the systems are already working with the type of telephone
system with which you plan to use them. Also, be sure that both companies have worked together or are willing
to do so, so that you're not |eft to do alot of coordination between them during and after the system installation.

Telephone Installation and Maintenance Companiesfor Specific Types of Business Oper ations

Some of these companies have the capability to install and maintain the systems while others sell through
telephone install ation and maintenance companies.

Trading Turret Companies

Thereisagroup of companies who manufacture atype of telephone system called a Trading Turret System,
sometimes called a Dealing System. These are large multi-button telephones, usually 60 or 120 buttons,
analogous to akey system, but designed with the brokerage trader in mind. Traders require instantaneous
communication with alarge number of other traders. Thisis accomplished through point-to-point circuits that
appear on the buttons of the trading turret.

The newer versions of these systems are more dependent upon software which provides the appearance of a
multi-button telephone on a computer screen. This enables access to many "pages” of different outside lines
through which the trader can scroll.

As with telephone system manufacturers, some companies have installation and maintenance arms while others
sell their products through distributors who install and maintain the systems.

The companies selling trading turrets include | PC, British Telecom, V-Band, Siemens, Hitachi, Etrali and
Positron.

Automatic Call Distribution Systemsfor Call Centers



Several companies manufacture telephone systems specifically designed to handle large call centers, such as
airline reservation operations or groups of order takers. These systems are specialized switches designed to
handle high volumes of calls. They route the callsto different groups of customer service representatives and
provide management statistics. These statistics include how many calls are handled by each person, how long
calerswait to be answered, and how many callers are on hold at any given time.

Many PBXs can be set up to work as an ACD. Separate ACD manufacturers include Rockwell, Aspect and
AVT (who purchased Telecom Technologies).

Many Computer Telephony applications are being set up in conjunction with an Automatic Call Distribution
System (see Chapter 5 on Automatic Call Distribution Systems).

Cabling Companies

The telephone installation and maintenance company will install the cable for both the telephone system and the
computer network.

Other companies are in the business of running cable only. Particularly on larger systems (500 people and up),
there may be some financial advantage to having a separate cabling company run the cable. The company from
whom you are buying the telephone system may sub-contract the cable pulling to one of these companies

These are often electrical contractors. When using electrical contractors for telecommunications cabling, it is
important to be sure that they have experience installing this type of cabling.

If a separate company isinstalling the cable, be sure that they will certify the work and that the company
installing the telephone system (or computer system) on that cable will accept it. The telephone installation
company may wish to charge extrafor testing the cable, sometimes called toning and testing. Certification of
cabling typically adds five to ten percent to the price, but it's a good insurance policy. There are different levels
of certification, so it'simportant to be very clear on what is being requested and what happens when something
goes wrong.

No matter how small the project, it'sagood ideato put cabling specifications in writing and obtain competitive
bids. Y ou may wish to take a bid from the telecommunications install ation and mai ntenance company and one
from an electrical contractor to see how they compare.

Animproperly installed cabling job can create problems with systems that may never be resolved.

Telecommunications M anagement Software Companies

With multiple telecommunications vendors providing a variety of systems and services and with expenses
rising, the need to manage telecommunications within the organization isincreasing. Thereis a small group of
companies who write and support software to assist organizations with the management of telecommunications
assets and often computer assets as well.

Comware Systems, Inc. (Stamford, CT), Stonehouse and Telco Research are the companies focused on the
larger organizations with other companies writing software for smaller systems.



These software systems keep track of the system configurations (circuit boards and spare capacity), the actual
desktop devices such as tel ephones and PCs, the cabling, and the circuits from both the local telephone
company and the long distance carriers. In addition, they may track work orders so that as changes are made to
the system, all information is automatically updated. Company telephone directories are also generated from the
software.

They provide cost alocation and chargeback capabilities for telecommunications equipment, services and calls
(see Chapter 7 on Call Accounting and Facilities Management Systems).

Consulting and Telecommunications M anagement Support Companies

Other companies benefiting from the complexity of the telecommunications industry and the decisions facing
businesses are those providing consulting and telecommuni cations management support.

These companies can be found in the Y ellow Pagesin your area under Communications Consultants or
Telephone Support Services, or through professional organizations. They do not sell telephone equipment, local
or long distance telephone service. A consulting firm will represent your interests and should provide you with
independent, objective advice on your telecommunications requirements.

In addition, these companies will help you to manage projects and may provide telecommunications
management support such as regularly reviewing the telephone bills and representing your interests to your
telecommunications vendors.

Local Area Network Installation and M aintenance Companies
(VARS - Value Added Resdllers)

With the onset of Computer Telephony, you may now buy atelephone system that links to your computer
network from the company who sells you the computer network. The number of such companies will increase
as more organizations discover ways in which to integrate computers and telephones in order to improve their
operations and customer service.

These companies may also be called Telephone System Integrators or Value Added Resellers (VARS).

Asthe industry evolves and Computer Telephony becomes more widespread, the participants and types of
companies will change.

It isthe opinion of one respected industry observer that the future of the telecommunications industry isin the
hands of three different types of companies who succeed at the following:

1. Selling information
2. Providing transport of information
3. Providing professional servicesto pull it all together

The next section of this book talks about business telephone systems and some peripheral systems 